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Lemonstration of Standing Sound Waves 


raalODICAL: Fizika v shkole, 1959, Ur Len ae (USSR) 


ARSPRACT: In the study of the subject "guund", the author re~ 
demonstration of tandi sound waves, 
ptained by the 
generator and a loudspeaker 
potion-picture projector "Ykraina”, 
two dynamic loudspeakers. Therefore, 
mits of the central pencil of :ays & nearly plane 
sound wave can be obtained. The loudspeaker has to 
be installed at the end of the physics workshop in 
tne passage between the tables and must be connected 
i. the sound generator. The frequency will be near- 
ly 250 cycles. Changing it within certain limits 
; )ves the maximum effect. The voltage amplitude of 
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tue generator should not be tow large. The sound 
waves propayated through the pessage are reflected 
f-com the blackboard, and result ir standing aves 
viich the audience can detect. In the units the 

noise is very weak, which revesls itself in parti- 
cilar at ar. approach to the unit next to the loudspea- 
k rc. If the sounds are dirented not along, but across 
tie room, zones of noise and zones of quiet can be 
distin-uished. They are due te interferences of the 
txo gources (the dynamic loudspeukers). 
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Demonstrating Ganped electric oscillations. Fis, v shkole 17 no.6: 


60-6: BeD '57. (MIRA 10:12) 
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“Some Questions on Antiatomic Defense of Ships »” by Captain 
P. Abclishin and Engineer-Captain-Lieutenant B. Perkanov, 
Problemy Ispol'zovaniya Atomnoy Energii (Problems of the use 
of Atomic =nergy), Moscow, Voyennoye Izdatel'stvo Minis- 
terstva Oborony Soyuza SSR, 1956, pp +&1-k99 


The following are discussed: characteristics of air, surface, and 
underwater bursts of atomic bombs; the effect of shock wave, light radia~ 
tion, penetrating radiation, and radioactive contamination on ships and 
personnel; and proposed protective design changes in ships, such as rein- 
forcement, hermetic sealing, remote control apparatus, ans sprinkler sys- 
tems. Numerous references are made to the daraging effects on ships of 
the otemie plosion at Bikini and to data appearing in the "foreign 
press. vy. 


um eas. YS/ 
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1. PERKARSKIY, 3.5 PEL'DICL, Mh. 


2. USSR (600) 
4. Radio - Stations 


State All-Union standard for auplifiers for radio rebroadcasting stations. 
No. 1, 1953. 


Radio 


of Congress, May 1953, Unclassified. 


9, Monthly List of Russian Accessions, Library 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3" 


~DEPROVED FOr RELEASE: peria120" CIA-RDP86-00513R001240030008-3 


Peshiises; ee SES Se EH Se porn S6 


SORT BUR SEY Rab RiSia BSSATRSE TASES Coase tsar mo = 
{RENAL § 2 tess ee 
~~ A stochastic description of the renal threshold excretion. 

Ac Pol. mat 10 no.1:35-37 62. 
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1. Instytut Matematyc2ny, Poleka Akademia Nauk, Warszawa. Presente 
by E. Marcrewski. 
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KUPERSHTOK, K-I.;. PERKAS, KhD.; VIT KO, NLD. 


[ 4 ric- fluoric pickling 
Determination of fluorine in a nitric hydro : 
solution. Zavelab, 28 no.4:416-417 ‘G2, (MII. 15:5) 


1, Nikepol'skiy Yurhnotrubnyy netallurgicheskiy zavod. 
: (Fluorine-- Analysis) 
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- ACCESSION NR: AP4012426 


. structure of deformed carbon-free iron, and their dislocation 
structures are similar. The Shape, size, and internal structure of 
cementite crystals are only slightly changed in the process of 
plastic flow. It was detexmined that the work hardening of steel 
during deformation is not related to carbon content and corresponds 
- to the increase in strength of carbon-free iron. Lamellar, unlike 
globular cementite, contributes to the derivation of a more dispersed 
ferrite substructure during deformation. Plastic flow of cementite 
: erystals also occurs, resulting in the formation of a fine structure. 
‘Most of the eutectoid grains are crushed in the deformation process, 
; with lamination disappearing. In those areas where lamination is 
_maintained, there is a thinning of cementite crystals and a decrease 
/ in inter-lamellar spacing. The effect is more clearly expressed than 
‘ the dispersed eutectoid before deformation. Increased eutectoid dis- 
. persion contributes to the derivation of a more developed fine struc- 
_ture of ferrite and cementite. Orig. art. has: 8 Figures, 1 Table. 
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KARDONSKIY, V.M.; PERKAS, M.D. 


Unordering of hardened and plastically deformed iron. Fiz. met. 
4 matalloved, 12 no.6:913-915 D ‘61. (MIRA 16:11) 


1, Institut metallovedeniya i fiziki metallov. 
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ACCESSION NR: AP028998 5 /0126/64,/017 /003/0,00/01,07 
AUTHORS: _Perkas, M. Do; Snitsar', V. I. 


TITLE: Tuo, influence of alloying elements on martensite hardness in heated 
jronenickei alloys 


SOURCE: Fizika metallov 1 metallovedeniyo, ve 17, noe 3, 1964, 400-407 


‘POPIC TAGS: ironenickel alloy, martensite, alloying element, Ti, Al, Mn, Nb, Zr, 
Mo, martensite hardness, martensite aging, metal structure, Vickers hardness, phase 
composition, elasticity modulus 


ABSTRACT: The inZluonce ai martensite aging of Ti, Al, Nn, Nb, Zr, and Mo additions 
to iron-nickel alloys was investigated. Experimental 5-kg ingots containing ~L.0-2.0 
‘wt % of alloying elements were cast and forged into rods 20 x 10 mm and into disks 
_1, mm in dianeter. Martensitic structure wat produced by air cooling of specimens. — 
‘@heir hardness (Vickers) and modulus of elasticity were determined after tempering 

and aging at various temperatures. The effect of adding alloying elements to 
‘ material with 16.5-18.0% Ni at various temperatures is 

shown in Fig. 1 of the Fnolosures. Tho same effect produced on material with 8.0% 

Card 1/f Ok bby Weiser Se me a ot 
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- ACCESSION NR: AP4028998 


Ni by addition of Ti and Al (separately and jointly) may be seen in Fig. 2. It was 
determined that martensite hardening increases with the increase of nickel content 
and disappears below 2.0% Ni. Joint addition of several elements serves to 
strengthen the ot-phase. The process of hardening ceases at about 500C and is 
reversed at higher temperatures. The variation of the o<-phase strength was found 
to be related to the number of defects in the original structure, and increased 
with the nunber of defects. Tha modulus of elasticity was determined by measuring 
the changes in the resonance frequencies of longitudinal oscillations. The changes 
in the modulus became apparent at 350C, with the maximum being reached at 5000 (see 
Fig. 3 of the exeleruces) For comparison, Fige 3 also shows the change of hard- 
ness with temperature. Orige art. has: 9 graphie 


“ASSOCIATION: Institut motellovedeniya 1 fisiki metallov TeNIICHM (Institute of 


Metallurgy and Physics of Metals, TsNIIChM) 


‘SUBMITTED: 13May63 DATE AQQ: 27Aprél; ENCLs 03 


SUB CODE: ML, Fi _ NO REF SOV: 003 OTHER: ook, 


‘Cord 2/8 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3" 


"APPROVED FOR RELEASE: 06/15/2000 
sae kee eee ears ey ee 
BR RICWS ADO. 


KAMINSEIY, E.2Z., kand.fiz.-mat,nauk; PERKAS, M.D. 
‘Serecameeieracesaanesmies eae 


CIA-RDP86-00513R001240030008-3 


SESAME BSG e aon SNe 


SESEIPATEAIRE IT BR 


pads sd 


Studying the structure of hardened low-carbon steel. Probl. netalloved. 
4 fiz. met. no.(1J:211-224 '49. (MIRA 11:4) 


1, Laboratoriya fazovykh prevrashchenty TSentral'nogo nauchno- 
issledovatel' skogo Ainstituta chernoy metaliurgii. 
(Steel--Me tallography) 
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PERKAS, NM. D. 


"Crystalline Structure of Hardened Low-Carbon Steels and the Effect of élloying 
Elements on the Decomosition of Martersite." Sub 11 Dec 51, Inat of Metallury iment 


A. A. Baykov, Acad Sci USSH 


Dissertations presented for scienc: snd engineering, degrees in Moscow durins 1951. 


SO: Sum. No. 4€0, 9 May 55 
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in Rossian). of tein a species jow-carbon 
atecis ( from 1000-1050° . in a solution of sodium 
hydroxide a ©.) was invest tod determining the 
width of the hea line in cap ketal rages tho hardness, 
and the gree. An increase carbon content leads 
to @ continvoss increase of all three quanti, indie indicating en 
incresaing emount of carbon carbon in solid solution coming 


the infrusncs of wa ty content on the width of Ortne the line 
a) it was foand | in ail alloys, the earbon content of 
martensite wae tained 


quenching carbon taining 
of martensite iz not able’ to decompose during ting 
remains in ce on. This con conclusion is valid 


and the carbon 
for steels with carbon <0:1%- “The main condition for the 
retention of al! the earbon in a- ‘solid solution is a high quench- 
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PERKAS, MM. Dd 
SUBIECT ussk / PHYSICS carD 1 / 2 PA ~ 1857 
AUTHOR KUDRIUMOV,G.V., PEREAS,M.D- 

sr Wot Alloyed Carbonless Iron. 


FITS On the Hardening 0 
PERIODICAL Dokl. Akad. Nauk, Ait, fasc.4, 818-820 (1956) 
Iesvea: 1 / 1957 
At firat' sone previous works are discussed. The impossibility of hardening 
carboniess iron, 1.e- the impossibility of the production and the growth of 
the geras of the a-phase above the martensite point is due to a disturbance 
of the crystal structure of austenite, and consequently by the high nobility 
to 1000° and nore diminishes the production velocity 
and makes 


of the atoms. Heating UP 
a higher range of transformation temperatures 
teneite transformation 


of the a-phase in 
of the austenite dom to the domain of mar 
possibility of hardening pure 


undercooling. 

possible. If these assumptions are correct the 

iron by increasing the temperature of heating will 4noresse. For this purpose 
because in that case the 


a heating temperature of more than 1100° is taken, 
takes s normal course. 


dependence of the diffusion coefficient on temperature 
fhe iron exazined in this case had the following chemical composition: 
0,01% Cs 0,05% Mns 0,02% Sis 0, 008% Ps 0, 03% 33 0,041% On$ 0, 009% Fp} 
0,004% Bye The sanples consisted of 20 x 10 x 1 mm plates. The samples were 
chilled in a 10% aqueous Ha0H solution at 5.6 The state of the iron after 
various forms of processing was estimated by measuring the hardness (accord- 
ing to WICKERS) and the breadth of roentgen-interferences. For the semples 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3 


By ahd | Savane Noa secbeets Fe 


GOIUBKOV, V.M.; IL’INA, V.a.; KRITSKAYA, V.K.; KURDYUMOV, G.V.; PERKAS, 
M. re 


( pio 


Studying physical factors determining the hardening of alloyed 
iron. Fiz. met. i metalloved. 5 ne, 3:465-483 '57. (MIRA 11:7) 


1. Institut metallovedeniya i fiziki metallov TSentral’ nogo 
nauchno-iasledovatel'skoge instituta chernoy metallurgii. 
(Iren alloys—Hardening) 

(Deformat ions(Mechanics)) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3 


S/o es SEE 


PERKAS, M. D., Cand. Tech. Sci.; a 


"An investigation of the physics] factors determining the strengthening of 
alloy iron,” with Golubkov, V. M., Il'ina, V. A., Kritskaya, ¥. %., Cand. 
Phys. and Math. Sci.; Kurdyumov, G. V., Academician, page 433 


in vook Problem of Physinal Metallurgy. Moscow, Metallorgizial or: rosy 
fie; Sbormmix truice, 9°) 


the artiolsa in the book praesent reaulte of investigations omAucted oy ie 
fesuing body, Inst. of Phystoal Metallurgy, a part of the Cant Gol Res (re 2 uF 
Ferrous Metallurgy, Located to Dueprepetrovek. Tus investigetians esto er Taerte 
with phase transformations tn alloye, atrenghbening am soften orsgasce . 
aiffuainn provesees (studied with the aid of radioactiws leotuper., apt sri tn 
otner quostiaas 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3" 


“BPEROVED FOR RELEASE: 06/15/2000 CLASRDPS6- inde einer iter 3 


AUTHOR? -Perkass. MDs, neiseer 


TITLe: Study of the Hardening on} 
Iron (Izucheni:re uoroch neniy 
legirovanno.o aarza:nteen) 


PERIODICAL: Metaliovedeniye i Obrabotka metallov, 
pp 8-13 (USSR) 


ABSTRACT: In eurlior vworkyother Soviet authors (Refs, 
the hardenins end thea softening of {ron selloy. 
wanganese, payin actention asinl; to ti - 
and physical ia oig er ates Tn this 


coaporison is iasdie of th 4QCPOSCOpic pron 
(hardness, yield point) eta the characteris: 
fine structure of vansanes alloyed ferrite 
methods of hardening uni softening furin. he: 
In the experiments < binary slloy was used 
produced by smelt: in, in is hick ae wiSnegy 5C ok. 
and contained 0.02% C, 2,9% lin, 0.02% Si, 
0.001% P, After kono, cenis ation uate ree 
for tweaty hours, the inget ware for oe ee 
by cold. rollin. 44th e- total redueki cr. 
produced strips vere: cut inte flet en- 
analysis ond haréres: weassurenent or: 

Card 1/3 for micro-uechanic:l te:te, Phe 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3" 


_BEPROVED aces RELEASE: 06/15/2000 © 


(CTA-RDP86- pO Pano te 0 s000s 3 


es Saga e 
Study of the Hardenin, and Softenin,, of tencansne alle rs 

fro: 1000 to 1050°C in a 10% soluiion of Nady ae 
After hardeniny, and :lestic deformation ir tte coli et he 
the speciiens were tempered in - tubauic: furni es on 

vac wim at temperatures up to 250°a 2 steppe of Woon 

100°C respectively witi. holdin, timer cf tes leurs. 
The increase in horine ec due to Cold sforcth, 1. ‘T1lous 
the increa:e in hardness Jac to hariendag hyo Cee! treataenh 
were stucied wii ales the Lafluence of v vic - bees 

of deforiction on tie Sear reer ie gr c ok Ak 
On the. basin. Of te teiults, Gish. ape o.% s05 eee 
the followin, coielusions are urriveid oc: 

1. hangenese alloyed fron hardens wom: bt). Sade - 
PPO0 I, OS Ges OT OCLs PoRe Et ede? ging ey ed 
2, AlVoying <éf LPO Sal Uh 8th. ks i : 
Of ob. RETRO o ok Gas fee he 
Oeereaey vis Es Leet UNasa. 8 

re gay eas DEORE Cf tre PO Tons = 
in @ binrr Fe-lin «alloz titres se 
than in tke care of nmoLer lilo: ed 
heatin, the te:;pereture vance in 


Card 2/3 place in the ehnreeteriy tice 


APPROVED FOR RELEASE: 06/15/2000 


of 


CIA-RDP86-00513R001240030008-3" 


"APPROVED FOR RErEeoe: 06/15/2000 CIA-RDP86- pose ROOL aT OU s000: 3 


—_ Sisco (Soh apes (ani = sas reccptmep Ries 5 
ae sm ea 
{ cele 
7 . h y . lal . oy = 
Dik ORY eee eee pie ee “GOP GaP ht Oe Oe tan teed SEY Mei ee POE 
(Ba/fe ore POE CGi Shae «Oe oe eae 
Dy Ree oe fer “Sg be cooley Br: Se 
4 ac eee oy 
prozerties ae 


26 An Tneregs: “He Gtrenccer of the: defor 
- é 


ie 2h BOGs7o0"" 


hardened ! olor [Oey : 

eubse uent i: Sue veo tie fick thot i to 
for.ing 2t enperntures is enri ct 3d: ert ee te 
and @uris_ se uent ¢low coolin it ‘> 

trupstormits Ino ah aa=phese Custis SO0k% othe feo 


neckanisna. 
4 Inves tiseticn on the Fe-tin .llcy of the 1 fluo ue: of 
various refvcticon:s in the cole state on . 2. ae 
the charncterirtice of the fine etructur: +m if 
aechanical arcvertiis leeds to . 
POTHE GLO:.0G£ TAP Om Lice. 2s Ge Om Ue Cee BR es 
Getsrmini: » bine Lardeiin of f yen = 
Seformation. 

Card 5/3 There sre 5 filure: ar © pefers.uces, ¢fl fo. 0+ Te 
Soviet, 

ASSUCIATION: TeoilTICt.cr ot 


AVATLABLi: Library of Ccngress. 


ae sie a ee pee i A eb 


1. Iron-manganese alloys-Herdening 2, Iron-mangane ss 
Glloys-Heat treatment 3. Iron-manganese alloys- 
Structural analysis 4, Iron-manganese alloys- 
Transformat tone 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3" 


nah RET aS Deen 2 Mt errr cmemane a Boa os 4 eae wane g 
: Structural changes during waraging’ in Fe-Ni-Ti alloys 


© SOURCE: Fizika metallov 1 metallovedeniye, v. 18, no, 2, 1965,,293-296 


Pe. 2 : “1 + 1 
‘TOPIC TAGS: maraging, titanium alloy, nickel alloy, hardening, phase transforma- 
‘tion intermetalloid 


‘tassociated with martensite hardening in the 350-660° ¢ rande in jron-nickel alloys =} 
‘containing titanium. Specimens in the form of thin filmslPrepared by alectrolysis | 
iwerc studied using a UEMV-100 electron microscope with accelerating voltage of 100 
‘ky. An alloy containing 8% Ni and 1.5% Ti, in which direct transformation begins 
. tat. 400°-C and reverse a+ y transformagzion takes place above 700° C, was selected 
for the study. The original hardness \8f the martensite (240 HY units) remains un- 
‘changed up to 350° C. Beginning at 400° C there is a sharp increase in hardness 
‘reaching a maximum (at 500° C) of 420 AV units. With a further increase in ten- 
‘perature the hardness is reduced and at 700° C reaches its original value. After 


ABSTRACT: ~The purpose of this study was to show “what changes in the structure are. j- 
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ntly_they_are-rapidly-dissolved—in-the—-— sd 
} study of @ specimen aged at 670° C and then at 600° 
cated that there are fine particles (50 &) formed at 
irticles-measuring- approximately 400 ‘A-which” are fora- ! 

~The Fe-Ni-Ti-diagram shows: that- one can “expect | 


ge. Having a-hexagonal lattice (for: FegTi: a= 4.769, 0-2 

‘tanLum in-the system Fa-Ni-Ti- forms-two phases: Ni3Ti — 
8:5,093-and-6= 8.276)--and NiTi- (CsCl type, a= 2.99 3: 013). 00% 
ults of measurément of the ‘interplanar distances. the conclusion can be 

hase dsolated by aging is an NiTi intermetalloid with CsCl type- - 
h a- parameter of-approximately 3.0: The results of this experiment in- : 


isolation of-an-intermetalloid-of the (Fe; Ni}gTi-— : 


it -harde Fo=Ni-TL alloy during heating is associated with the | EB 
stages.of formation of-an ered NiTL phase.” “Orig. art; has: 6 figures | 
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. AUTHORS: Kurdyumov, G. V., and Khandros, L. G. 
TITLE: On the Role Played by Secondary Distortions in the Hardening 
of Metals (0 roli iskazheniy vtorogo roda v uprochnenii 
metallov) 


aac eas metallov 1 metallovedeniye, Vol 7, Nr 5, pp 747-751 
USSR 


ABSTRACT: In this paper binary Fe-Ni alloys containing 10, 25 and 
28% nickel were investigated. The specimens were quenched 
from 1000 ~ 1050°C and gubsequently tempered in the 
CG for 1 hour. The alloy containing 


temperature range 100-550 
25% Ni was particularly thoroughly investigated. Hardening 
by quenching resuljs in considerable secondary distortions 

(As/a = 28x 107"), the magnitude of which 1s close to that 


obtained in quenched steel containing 0.1% carbon (age Ref.9). 
The mosaic blocks are broken up to a size of 3 x 10°° cm, and 
the ultimate tensile stress (o,) and hardness (Hy) are 
80 kg/mm? and 265 VPN, respectively. Subsequent tempering 
at 300°C peinge about a decrease in the secondary distortion 


(from 2.8 x_10 to 19x 10-5) but the remaining prope 
erties D, Hy, o,! remain prac feally unaltered (see Figol). 


if tse} 
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Heating the specimens to higher temperatures leads to a further 
decrease in secondary distortions, and after tempering at 
450°C As/a is 0.3 x 1079, After such tempering the 
hardness and UTS remain practically unaltered, but the block 
size tends to increase. On heating the specinens to above 
460°C the reverse transformation o« — takes place, and 
therefore after cooling to room temperatilre the microstructure 
contains the Y -Phase together with the a=phase. Tnois 
~phase possesses &n increased resistance to 

transformation to mertensite on subsequent cooling. In this 
connection a study of specimens of this alloy, tempered at 
temperatures above 460°C, was inexpedient. An attempt was 
made to attain at least some softening of the Fe + 25% Ni 
alloy by lengthy scaking of the specimens at a temperature 
somewhat lower than the beginning of the « —» transform= 
ation. The specimen was tempered at 440°C fot 70 hours. 
The experimental results, however, have shown that the hardness 

Card and the widths of interference lines were close to those 

2/5 obtained after 2 hour's tempering at 450°. In the Fe +10% NM 
alloy the reverse a—> “> transformation begins at approxi-g 
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mately 600°C, Therefore the quenched specimens can he 
tempered at least up to 550-580°C without running the risk 
of \-phase formaticn. Date on the change of the tine stxucture 
and hardness of this alloy are shown in Fig.2. The extent of 
secondery distortions in a 10% Ni alloy changes little after 
tempering at 300°C, but a considerable decrease in secondary 
distortions occurs in a temperature range above 300°. On 
tempering at above 450°C en increase in block size and scme 
decrease in hardness is cbservad. For an Fe + 28% Ni ailoy 
the nature of the change in hardness and fine structure on 
tempering was the same as in the case of the 25% Ni alley. 
In crder to elucidate the role playea by secondary distortions 
in the hardening of allcyed iron the following experiments 
were also carried out with a quenched specimen of the 25% 
nickel alloy. The alloy hardened by quenching exbibited the 
following values: e/a x» 2.8 x 107%, Dw 2.8 x 10° am and 
« 260 (see Figel). After tempering at 400°C for 1 hou 
the hardness and blozk size were practically wpergered and the 


; secondary distortions had decreased to 0.7° x 10” oe Gree 
Card The specimen was then given a cold plastic deformation with a 


2/5 summary reduction in area of 50%. After deformation th 
secondary distortions had again increased from 0.7 x 107° 
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to 2.0 x 107%. The block size and hardness were 2.9 x 10~* 
em and 270 Hy respectively; i.e. they had remained at the 
same level (se Table p.750). The other specimens of the 
same alloy were tempered at 450°G after quenching. After 
tempering, As/a was 0.3 x 107%, D - 3.5 x 10” and Hy - 
265. Ae a result of a subsequent cold plastic deformation 
with a summary reduction in area of eof, the secondary 
distortions had increased to 2.9 x 107% whilst block size 

and hardness had again changed comparatively little (Dsa2.8x 
10-6 em and Hy = 289. #£«Thus the available data on the 


relationship between hardness and fine crystal structure of 

metals and solid solutions enables one to conclude that the 

most important crystal structure factors determining the 

hardness of metals and one-phase mart ere te breaking down 
o7 


of the grain size to fragments of 10 om with a con- 
siderable disoriertation of the lattice between the fragmenta; 
and the formation, within the fragment of a sub-microscepic 
block structure. 
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PITLE : Influence of the Properties of Crystals on the Strength of 
Metals in the Hardened Condition (O vliyanii svoysty 
kristallov na prochaost! metallov vy uprochnennom sOstoyanii) 


sii tmakir: ro tag metallov 1 metallovedeniye, Vol 7, Nr 5, pp 7&2=756 
USSR 


ABSTRACT: Kurdyumoy et alii (Ref.2) have shown that there exists a 
linear relationship between the degree of secondary distortion 
and the hardness of martensite in quenched low C steela (see 


Fig.l). Golubkov et alii (Ref.3) have shown that there 
exists a direct relationship between the degree of secondary 
distortion and the hardness of alloyed iron after cold plastic 
deformation (see Fig.2). Using results obtained My ths 


latter authors a diagram hes been constructed (Fig.3 showing 
the dependence of the degree of secondary distortion, arising 
as a result of cold plastic deformation, on the hardness of 
the original annealed alloy iron. From the above diagram it 
can be seen that the absolute hardness of hardened alloys is 
determined not only by the fine grain structure but alsn by 
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the properties of the crystals of the original motals aa 
anneaied. These properties also determine the elastics limit 

of micro-regiona, «e/a, in the hardened state. For a 
further study of the above conclusions the authora invostigatsd 
alloys in which the properties of solid solution crystals 
strongly depended on the concentration of the dissolved elements. 
Among the iron alloys the most suitable ones for investigation 
are iron-silicon alloys with a silicon content up to ths 
limiting solid solubility in a-lLron. The chemical cemposition 
of the original iron and its alloys with silicon is given ia 
Table 1. The methods used for the study were the same as 

those employed by (rolubkov et alii (Ref.3). In Table & the 
results of hardness, UTS and temporary resistance measurements 
of annealed allcys are shown. In Fig.3 curves are plotted 
which express the clependence of hardness on the degree cf 
plastic deformation. The relationship between the strength 
preperties anc the fine structure in the hardened state 
were studied in specimens of alloys which had been deformed at 
identical loads (85 tons). The degree of deformation was 
found to vary from 68% for iron free from silicon to 48% 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3" 


= oii ible Bia daar O6/ 2000 CIA-RDP86-00513R001240030008-3 


: ie . rake, oeeeRe Os IRS ey Cis ets Seok fans osd Gee ee. eae OR EA ae oe od Ee bn 


SOV/126+ — -7=5-19/25 
Influence of the Properties of Crystals on the Strength of Metals in 
the Hardened Condition 


for an alloy containing 9.4% Si. In accordance with ths 
results shown in Fig.4 the hardening of all the alloys must 
be close to "saturation". The results of the study of the 
specimens are shown in Pig.5. These show that the 
increase in hardness a8 & result of cold deformation is not 
related to the magnitude of secondary distortions arising 
during deformation as 4t is practically independent of the Si 
concentration, whilst Ae/a inoreases by nearly twice. 
However, /\a/a increases proportionately to the hardness 

of the annealed material. fhus the results obtained are in 
agreement with the jdea that the secondary distortions are 
not alone responsible for the hardness arising from the sold 
deformation and martensite transformation, but refleot the 
properties of crystals of a given material, characterizing 
the "limit" of the elastic deformation of micro-regions. 
These properties determine the level of the strength which 

Card can be attained as a result of changes in the internal 

3/4 microscopic and sub-microscopic grain structure in the 
hardening process: 
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the Hardened Condition 


There are 5 figures, 2 tables and 7 


references, of which 46 
are Soviet and 1. English. 
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" “TITLE: Aging of the Fe-Ni-'n steel martensite 4 
“SOURCE: Metallovedeniye: 4 termicheskaya obrabotka metallov, no. 4, 1966, 7-10 

sfc TOPIC TAGS: » alloy steel, maraging ates! atciiel” cantgliding “etect: manganese con- 

[| otaining steel, steel aging, steel ‘property, steel structure = 


LTE an oe me ee ne rp ee amet aoe «een 4: 


"| “ABSTRACT: The effect of aging’on the structure and properties of steel containing |. 
-[ 62 Ni + 52 Mn, 8% NA + 4% Mn, 132 Ni + 2% Mn, 16% Ni, or 8% Mn has been investigated.| | 
|. The effect of aging was found to depend on aging temperature and nickel and manganese] . 

‘content. Steel with 16% Ni aged at 350—500C softened. Partial substitution of 
“nickel by manganese: increased hardness; the higher manganese content the greater the 
increase... The maximum hardness increase (-HV490 was observed in steel with 6% Ni and] 
| 52:Mn (see Fig. 1). The presence of nickel is essential for effective increase of 
‘steel hardness at aging. In steel containing 16% Ni and 22 Mn, the yield strength 
Jncreased to 100 kg/mm* and the tensile strength to 110 kg/mm after aging at 350—4 
‘both dropped to:52 and 90 kg/om? after aging at 600C. ‘Elongation, reduction of area, 


Uo penne 


d. notch toughness ‘are affecte ‘only slightly by aging ‘at. 400—600C. In as-hardened 
teel containing 8%. Ni and 42 Mn, the structure consists of martensite crystals with 
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a Pig. 1. - Hardness versus aging ‘temperature 
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ory.) Aging: temperature _, 


j.a.bigh dislocation dgnsity; it changes little with aging at temperatures up to 400C. |: 
BSegregations 40—50:A in size were observed in specimens aged at 4500, at which tem- | 
perature the maximim strengthening of stee] was reached,” Aging st 3100 increased the| — 
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ot particle size of the y-phase and reduced hardness; aging at 550C decreased the dis- 
‘|. Jecation density in the a- phase. The size of particles of the y-phase and the in- 
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AUTHORS : Kardonskiy, yv. M., Kurdyumov, a. V., Perkas, M. D. 
TITLE: The relation between changes in the fine structure and plastic de- 


formation resistance of metals and alloys after strengthening 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 12, 1962, 43, abstract 
127258 ("Sb. tr. In-t metalloved. 4 fiz. metallov Tsentr. n.-i. 
in-ta chemoy metallurgii”, 1962,-¥ece C= 33) 


TEXT: Tie following two means of increasing the strength are 4{ndicated: 
1) the formation of a fine micro- or submicro-heterogeneous grain structure with 
the aid of thermal or mecnanical treatment, 1.€. the production of a maximum 
amount of lattice defects; 2) the production of crystals without defects. The 
first method of increasing the strength is analyzed. A description is given of 
}nown methods for treating metals and alloys which make it possible to obtain a 
submicro-heterogeneous structure (thermal and mechanical treatment, their com- 
pination, neutron effect, electron effect etc.). The plastic deformation re- 
sistance can also be risen by alloying. However, none of . the indicated methods 
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AUTHORS Kurdyumov, G V and ‘ 
TITLE: On strengthening and softening of metals 


SOURCE Akademiya navk SSSR. Institut metallurgt. Issledovaniya po zharoprochnym splavam. 
v. 9. 1962. Materialy Nauchnoy sessii po zharoprochynm splavam (1961 g.), 3-14 

TEXT The resistance of metals and alloys to deformation is influenced by two factors: 1) the dimensions 
of the blocks of the mosaic structure and 2) properties of the crystal which determines its resistance to disloca 
tion movements. This influence is additive. Discussion :- 1. Ya. Dekhtyar expressed the opinion that there must 
also be short and long-range orders in the metals, and proposed checking the relationship between the proper 
ties investigated by the authors and the order of the crystal lattices of the metals. 1. A. Oding stated that 
superstrength metals with no dislocations can be produced, and stressed the difficulties which may arise if the 
problem of increasing the elasticity modulus of these metals remain unsolved. A V Stepariov suggested that 
the possibility of producing superstrength materials should be investigated by producing new modifications of 
such non-metals as sulfur using high temperatures and pressures, like the carbon modification of diamond 
He claims that this hypothetical sulfur modification would have a melting point of 35000°K, and better mecha 
nical properties than diamond According to 1. A Gindin, the most effective method for obtaining 4 fine 
mosaic structure and thus increasing the creep resistance for pure metals is cold-working at low temperatures 
(77-4 2K) There are 8 figures 
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TEXT: The advantages and disadvantages of metallographic and cnemical 
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other words, the carbon bound into carbides cannot be determined. The method of 
determining the depth of decarbonized layer consists in keeping 6x 10 x 15 mm 
samples during 3 - 5 min in a salt bath at 1,000°C and hardening in 10% NaOH solu- 
tion. Thereafter the material layers were etched off the sample with 10% HNO3 
solution, and the surface, after the next layer had been etched off, was radio- 
graphed with CK-3 (SK-3) camera. At 120 mm film-sample distance ‘and radiography 
in chromium radiation the eccuracy of the method is 0.05%. The method of deter- 
mining the depth of case hardened layer consists in torch hardening 6 x 8 x 110 om 
samples during 6 hours at g10°c. After 8 - 10 min cooling the samples were oil oe 
herdened and thus the initial state was fixed. Radiograms were taken in a 

camera with 573 mm drum diameter at chromium radiation. There are 8 figures. 
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Kardonskiy; v.M. and Perkas. M.D. 


On softening quenched and plastically deformed iron 


913-915 


For understanding the nature of hardening and 


softening it is important to study the features of the crystal 
structure of a material hardened by various methods, 81nce the 
erystal structure of materials hardened by differing methods 


to the same resistance to plastic 
In this paper the resu 


respects. 


deformation may differ in some 


gations on the binary alloys Fe + 2.2% Mn, Fe + ho, Ni and un- 


deformation and quenching- 
were heated in a salt bath. 
were 


from 1000°C. After quenching, 


The hardening was effected by two methods: 
Prior to quenching. 
The specimens of the unalloyed iron 
n an aqueous solution of NaOH at 
-Mn and Fe-Ni were water quenched 
the specimens of the unalloyed 


quenched from 1150-1200°C i 
5°C, whilst the binary alloys Fe 


1ts are described of investi- r 


plastic 
the specimens 


iron had a hardness of 180 HV, whilst the specimens of the Fe-Mn 
and Fe-Ni alloys had hardness values of 220 and 250 HV. 
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by rolling. Thereby, the degree of work-hardening was so chosen 
that the final hardness for each material was the same as for the 
respective quenched specimens. This was achieved by a total 
reduction of 50 to 605. It was assumed that these two methods 
of hardening brought about changes in the crystal structure of 
each of the alloys,which led to an almost equal resistance to 
plastic deformation, After hardening and after various stages of 
softening, the hardness and the blurring of X-ray interference 
lines were determined, By means of metallographic and X-ray 
investigations the initial recrystallization temperature was 
determined, A difference was observed in the nature of the 
interference lines of the specimens which were hardened by 
quenching from those that were hardened by plastic deformation, 
The X-ray exposures of specimens that had been quenched showed 
characteristic reflections which were slightly extended along the 
arc of the Debye ring. In the case of the specimens hardened 
by plastic deformation a wide continuous line was observed or a 
line consisting of a band stretched along the entire arc of the 
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AUTHORS : Kurdyumov, G.V., Academician of the AS USSR and 
Perkas, M.D., Candidate of Technical Sciences 


Se 
TITLE: On the Effect of Crystal Properties and Grain Sub- 
structure on the Strength of Metals 


PERIODICAL: Metallovedeniye i.termicheskaya obrabotka metallov, 
1961, No. 9, pp. 33 ~ 43 


TEXT: An analysis is presented of experimental results, 
published in recent years both in the Soviet Union and abroad, 
with the object of elucidating the basic structural factors 
determining the strength of metals. It is shown that although 
distortions of the second type (lattice distortions) hardly 
affect the resistance of metal to deformation, they characterise 
the relative properties of the crystals of a given substance 
which, in turn, affect resistance to deformation. The effect of 
various mechanical and thermal treatments on hardness, the 
dimensions of blocks and the magnitude of Aa/a in Fe-Si alloys 
are discussed as well as the temperature-dependence of the yield 
point and UTS of preliminarily quenched and annealed 
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in cold-worked specimens. 

3) Alloying can bring about a change in the temperature- 
dependence of both sub-structure Stability and crystal 
properties. If alloying is to increase the high-t emperature 
strength of a metal, both factors must be changed in the 
favourable direction: thermal stability of the sub-structure 
must be increased and the rate at which the resistance of crystals 
to elementary acts of plastic deformation decreases with rising 
temperature must be reduced. 

There are 10 figures and 24 references: 16 Soviet and 

8 non-Soviet. The four latest English-language references 

quoted are: ‘of. 12 - W.G. Jonston, J.J. Gilman - "Journ. 

Appl. Phys.", v.70, No. 2, 1959; Ref. 19 - A. Cottrell - 

Trans. of the Metallurg. Soc AIME, V. 212, 1958; 
Ref. 20 - D.F. Stein, J.R. Low - Journ. Appl. Phys., Vol.31, 

No. 2, 1960; Ref. 24 - W.c, Jouston, J.J. Climan - Journ. 

Appl. Physics, V,31, No. 4, 1960. 
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AUTHORS : Kardonskiy, V.M., Kurdyumov, V.G., Kurdyumov, G.V. 
and Perkas, M.D. 


TITLE: The Effect of the Grain Substructure and Crystal 
Properties on Strength. I, The Fe-Ni and Fe-Si Alloys 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.11, No.4, 
pp.609-614 


TEXT: The object of the investigation described in the present 
paper was to study the effect of the thermally induced variation 
of the properties of crystals on strength of metals in the hard 
condition and on the magnitude of the elastic deformation of micro- 
domains (distortions of the second type). The experimental work 
was carried out on two Fe-base alloys, one containing 25% Ni 

and the other 1.15% Si. (The Ni-bearing alloy was chosen for this 
purpose because of its specific characteristic, consisting in that 
annealing of this alloy at 450°C brings about a complete removal of 
the distortions cf the second type without significantly affecting 
the size of the regions of coherent scattering, ) The Fe-Ni alloy 
was hardened by quenching, the Fe-Si alloy by coid rolling to 

50% reduction in thickness, In addition to the determination 

Card 1/7 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240030008-3" 


i sedan lea FOR REEEADE: (06/ 15) 2000 CIA-RDP86-00513R001240030008-3 


3 aa Eset facia G eels Sioa 


21366 


$/126/61/011/004/016/023 
The Effect of the Grain ... £193/E483 


(by X-ray diffraction analysis) of the magnitude of distortions of 
the second type, Aa/a, and the size D of the regions of 
coherent scattering, the yield point (o,), U.T.S. (op) and 
Vickers hardness number (HV) of both hardened and partially 
annealed alloys were measured, and the temperature-dependence of 
these properties was determined for both hardened and fully 
annealed specimens. The results of the first series of 
experiments, cerried out on preliminarily Herdsved Fe-Ni gi tey: 
are reproduced in Fig.l, where HV, do, (kg/mm2), D (107 cm) 
and Ba/a (1073) are plotted Aenduet the annealing temperature (°C); 
in addition, the diagram shows the temperature-dependence of HV 
and og, (curves, marked HV(t) and o,g(t), respectively). It will 
be seen that the temperature dependence of o, and HV is quite 
different from the relationship between these properties (measured 
at 20°C) and the annealing temperature. Thus, oO, measured at 
450°C is 25 kg/mm? lower than og, measured at 20°C after annealing 
at 450°C, the corresponding difference for HV being 90 units. 

On the other hand, the temperature-dependence of og and HV is 
almost identical with the relationship between Qa/a and the 
annealing temperature. The fact that og, of preliminarily 
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hardened specimens is practically constant after annealing at 
various temperatures indicates that os, measured under these 
conditions, reflects mainly the character of the variation of the 
grain substructure during heating; in fact, D of specimens, 
annealed at various temperatures, also remains practically constant 
(see Fig.1). In the next series of experiments, preliminarily 
hardened specimens of the Fe-Ni alloy were annealed at 430°C to 
attain almost complete removal of the distortions of the second 
type, and then the temperature dependence of Oo, of these 
specimens was determined. This was found to be identical with 
that of fully hardened alloy, whereby the view was confirmed that 
the resistance of an alloy to deformation is not increased by the 
presence of distortions of the npecond type. Owing to the 
comparatively low temperature at which the reverse a=>Y 
transformation takes place in the Fe-Ni alloy, it was not possible 
to use this material to study the relationship between Ba/a and 
the temperature dependence of annealed specimens. For this 
purpose the Fe-Si alloy was more suitable. The results of 
experiments carried out on this material are reproduced in Figo4 
which shows! temperature dependence of HV of cold-rolled alloy 
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(curve HV(t), white triangles); 
of specimens annealed at 750°C ( 
variation of HV 
annealing at various temperature 
variation of D (dots) and Ba/a 
annealing at various temperatures. 
HV of the annealed spec 
resistance of the alloy 
properties of crystals with rising 
specimens were annealed at 700°C, 

remain unchanged during 
the variation of HV. 

whose 


brought about by 
This means that in 
rolled material, 


the temperature 
HV 


the changes in both the grain substructure 


properties that have 
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temperature dependence of HV 
curve HV(t), white squares); 


specimens after 


(white triangles) after 
The temperature dependenc 
cted the decrease in the 


e of 


temperature; since the 


their grain substructure should 
subsequent heating and should not affect 
In the case of the cold-rolled specimens, 


after annealing at 
reflected only the 
ture of the grains, 


dependence of HV of cold- 


at each temperature should be determined by 


and the crystal 


taken place as a result of heating to this 
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temperature. Starting from these considerations, the present 


authors constructed a “theoretical” curve, illustrating the 
temperature dependence of HV of cold-worked alloy, simply by 
adding (for each temperature) tho decrease in HV due to the 
change in the erystal properties (found from the experimentally 
determined temperature dependence of annealed specimens) to that 
due to the variation of the grain substructure (found from the 
experimentally determined variation of HV of cold-worked 
specimens after annealing at various temperatures). The results 
plotted in Fig.4 (black triangles) were in good agreement with 

the experimental curve (white triangles). The results of the 
present investigation confirmed the view that strength 

(resistance to deformation) of a hardened material is determined 
by two factors: (1) the properties of the crystals (resistance to 
the movement of dislocations in the crystal regions, free from 
sub-boundaries) and (2) the substructure of the crystals (size of 
the sub-micro-regions, presence of sub-boundaries, degree of 
misorientation of the mosaic blocks). There are 5 figures and ne 


9 Soviet references. 
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